4Ai                           TEE  COMBUSTION OF  COAL
the engineer to determine the extent to which he may increase, or diminish, the length of the furnace. In this respect, the great desideratum consists in confining that length within such limits that it shall, at all times, le well and uniformly covered. This is the absolute condition, and sine qua non of economy and efficiency ; yet it is the very condition which, in practice, is the most neglected. Indeed, the failure and uncertainty which has attended many anxiously conducted experiments has most frequently arisen from the neglect of this one condition.
If the grate-bars be not equally and well covered, the air will enter in irregular and rapid streams or masses, through the uncovered parts, and at the very time when it should be there mosb restricted. Such a state of things at once bids defiance to all regulation or control. J$bw, on the control of the supply of air depends all that human skill can do in effecting perfect combustion and economy; and, until the supply of fuel and the quantity on the bars be regulated, it will be impossible to control the admission of the air.*
On this head, it is of every day occurrence that complaints are made of the introduction of the air being attended with decreased evaporation, or increased consumption of fuel. The complainants, however, should understand that they are themselves the direct cause of these effects, and by mere inattention to the state of the furnaces. They overlook the fact, that while they are complaining of the effects produced by the introduction of certain limited quantities of air in the right place, they allow their firemen to leave much of the furnace-grate uncovered; thus affording the shortest and hottest possible route for the introduction, perhaps, of double the volume that could possibly be required.
Of the great waste of heat and the consequent redaction
* Tliis necessarily suggests the importance of feeding the furnace by mechanical means. Here, then, is a legitimate direction for the ingenuity of patentees. The principles on which a mechanical feeder should be based will be hereafter considered.